Expression in Escherichia coli of cytoplasmic portions of the cystic fibrosis transmembrane conductance regulator: apparent bacterial toxicity of peptides containing R-domain sequences.
Large peptide segments (148-479 amino acids) of the cystic fibrosis transmembrane conductance regulator, which are projected to represent cytoplasmic portions of this large membrane protein, were expressed in Escherichia coli using two T7 RNA polymerase vectors, pET11a and pRSET. Five of the nine peptides were readily expressed at high levels (15-35 mg/liter) and one at an intermediate level (10 mg/liter), but three could not be expressed at >1.5 mg/liter regardless of efforts to further optimize the system. Preinduction testing of these latter plasmids failed to demonstrate any plasmid instability, while bacterial survival was drastically curtailed upon induction, beyond that observed with the other plasmids. Peptides containing the second half of exon 13 (residues 700-830; R domain) appear to be especially toxic to the expressing bacteria. Peptides including this hydrophilic segment may be inhibiting the bacterial permeases which are known to he homologous to other portions of CFTR.